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黄金榕（Ficus microcarpa cv.Golden Leaves）叶片水氧同位素相对于水源有










同温度下变化均不大，但 4℃时磷酸盐与水氧同位素升至最高值仅需要 1 天，并












































Phosphorus is essential nutrient for plant growth,but plant‐available P in soils is 
often limited. It’s needed additional phosphate fertilizer to ensure plant 
growth.Therefore, understanding the soil‐plant ecosystem phosphorus cycle is very 
necessary. Phosphate oxygen isotope δ18Op is new tools to understand phosphorus 
cycle, δ18Op was first used in paleoclimate studies. In recent years,it’s increasingly 
used to study aquatic ecosystems, sediment and soil phosphorus cycle. Although the 
plants in the soil‐plant system plays an important role in this cycle of phosphorus, 
but almost all studies have ignored the research of δ18Op in plants. 
This study established a new plant water extraction method-a nitrogen purge and 
trap method. The principle of this method is similar to traditional vacuum distillation. 
However, we advocate the use of nitrogen replace a vacuum,simplifying the test 
process, improve the extraction efficiency.And recovery of the device can reach to 
98% or more, and has very high precision,and isotope fractionation will not happen, 
so it can be used for the extraction of plant water. Established plant sample phosphate 
extraction, purification, measurement method, precision can reach the research 
requirements. 
Moraceae ficus leaf water oxygen isotopes had obvious enrichment compared 
with water, it is the transpiration making plant leaves water oxygen isotope 
enrichment, and the degree of plant leaves water H218O enrichment was mainly 
affected by atmospheric water vapor and transpiration rate. Temperature, relative 
humidity, wind speed change the oxygen isotopic values of leaves water by changing 
the transpiration rate and atmospheric water vapor. The difference of δ18Ow in new 
and old leaves in the same plant is mainly caused by relative importance of 
equilibrium and kinetic fractionation between H218O and H216O. 
Moraceae ficus leaf phosphate oxygen isotopes show obvious diurnal trends. The 
leaf water oxygen isotope variation has a substantially uniform with phosphate 
















variation of plant leaf phosphate oxygen isotope is caused by the change of water 
oxygen isotope. 
After placing different days at different temperature,potatoe phosphate and water 
oxygen isotope values at different temperature changes not large, but phosphate and 
water oxygen isotope rose to the highest value requires only one day at 4℃, and 7 day 
to reach steady state; but its needed three days to rose to the highest value at 24℃, 
and 12 days later to maintain stability. it’s showed that enzymatic reaction is the main 
factors to caused the exchange of oxygen isotope in phosphate and water. For plant 
leaves, after placing different number of days at a constant temperature, in the early 
stage, leaf water content have larger changes, but the phosphate and water oxygen 
isotope values changed little; while in the latter, although it also changes in leaf water 
content, phosphate and water oxygen isotope values has been reduced, both 
significant linear correlation. This indicates that the changes of plant phosphate 
oxygen isotopes are mainly controlled by the oxygen isotope of water. 
Measured values of phosphate oxygen isotope in Moraceae ficus leaf is below 
the equilibrium value, and the equilibrium value of new leaf was lower than the older 
leaves; the measured values of phosphate oxygen isotope gradually approaching the 
equilibrium value over time of potato experiment at 4℃, but it’s gradually deviated 
from the equilibrium value over time at 24℃, which is related to the enzyme activity, 
a particular enzyme fractionation, phosphate absorption in different leaves and the 
difference between the actual temperature and the measured temperature in surface. 
 


































































图 1.1 陆地生态系统磷循环图解（Tiessen 等,1984） 
Fig1.1 Schematic overview of phosphorus cycling in terrestrial ecosystem 
1：植物吸收（Plant uptake）；2：微生物吸收（Microbial uptake）；3：吸附和沉














































位 素 ， 而 轻 的 同 位 素 会 优 先 从 叶 表 面 蒸 发 到 大 气 中 （ Flanagan 和 
Ehleringer,1991）。植物叶片水分氧同位素的影响因素非常复杂，包括温度、湿度、
土壤水的氧同位素、植物种类（C3、C4、CAM）（Cooper 和 DeNiro,1989）以
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